We consider the bifurcation of stationary solution for the nonlinear Schrödinger equation with damping and spatially homogeneous forcing terms. It was proposed by Lugiato and Lefever as a model equation for pattern formation in the ring cavity with the Kerr medium. By numerical simulations, it is known that a localized solution for two-dimensional Lugiato-Lefever equation undergoes the Hopf bifurcation, and the resulting limit cycle undergoes the homoclinic bifurcation. We consider the equation in a disk and study the steady-state mode interactions between two radial modes. We analyze numerically the vector field on the center manifold, and show that the Hopf and homoclinic bifurcations can occur as a result of mode interactions.
